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^ (57) Abstract: Phenylalanine derivatives (A) and (B) and analogues thereof exhibit an a4 integrin inhibiting activity and are useful 



as remedies for various a4 integrin-related diseases. (A) (B) 
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ajfii3»0jfliwrt*e>.«iJ«+^©§sia N ajflisR±fc^^ns-^©^ 
•;- (y5i~/?8^7*7T^ >;-) ti^s^ns^ ^of^w^^-o.fctTiix 
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77^ 'J-^^tiT^€)(Shiniizu et al. Adv. Immunol. 72 .-325-380,1 999 ) 0 
wiM® a 4 4 >x 'J > ^ b T (4, -d 0DP*3/? 1 If 7*7 7 5 U -fcflS b a 4 /?1 $i 
cfc D &&VLA-4(very late antigen-4)#?&a"£ 7 it 7*7 7 ^ U -fcjg b ar 4 /? 
7IIJ; !3&£LPAM-1( lymphocyte Peyer's patch HEV adhesion molecule-l)#? 
©2ffiM#£ne>ftW6o Jfil*tM^bTl^S«0^<M^ ifafrtM 
flSt^bTO^Hftffi{±f£<Jfiil^{±^iitH*^v\ > bfrbft#£>s T» 

icii u >^»n© u ^ >^swr a z. & titt^a (But 

cher et al.Adv. Immunol. 72: 209-253, 1999 ) D IfcfillSfcBu 3&££liUD 

itLe>©^*^^^b^<©e««m^^bs &mm^m 

S^ffcH^I-SICAM-^ VCAM-1, iic^Wx;^©Jl^U>^«'e©'J>^ 
«©^fcM#rSMAdCAM-l&^»&Ktv^(Shiiizu et al. Adv. Immunol. 
72:325-380,1999)0 £tt*>g'3B#f©l*U VCAM-lfcJ\ vlA-4&a*LPAM-l©iSt£ 
SI© V K J: bTs SfcMAdCAM-l&s LPAM-1© 'J #> K t LZimtZ Zbtfi 
mZftT^Zo VLA-4,LPAM-lit®©';^>h^b^ IW'^hiJy^O- 
fflT2b^7-<7°D^^5 L > i fe|0l1it^n^tlTV^(Shimizu et al. Adv. Immunol. 
72:325-380, 1999) 0 VLA-4©Jgt S 13 H>t^'J >i^7*7 7 $ l> U # > 
KilbT7^7*D^^>, 7^ri>^©«^h>J^^7N^ 
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V>^^*<^6oCD^>7 1 ^';>(VLA-l-VLA-6)cfc{3^§o VLA-5, /? 3 if 7*7 

S ©tea U VLA-4J: > i:CD^Ti± CODRGDIBBJfctH #tf N D 

T3(Pulido et al. J.Biol. Chem. 266 : 10241-10245, 1991 . > 0 Clements t> tt N V 
CAM-lWMAdCAM-lOT^V^iB^iJ+t, LDV^^0lE^J£M^£ bfco VCAM-1 
&tfMAdCAM-l#f 0£ ®CS-l8&ffi?lj0-£B£i&g Ufe^^*SYLA-4Xtn,PAH- 
lt^/ii**^CI h^?)^t:^tl(Cleiiients et al. J. Cell Sci. 107:2127- 
2135,1994, Vonderheide et al.J. Cell Biol. 125:215-222,1994, fienz et al. 
J. Cell Biol. 125:1395-1406,1994, Kilger et al. Int. Immunol. 9:219-226, 
1997. K $CS-lM^IEWVLA-4/ LPAM-1 ^VCAM-1/ MAdCAM-ltO^tlfigT 

£fc s CS-lli^#i^£J#o|l5l-0cyclic peptidetfVLA^TOLPAM-l * VCAM-1, 
MAdCAM-lSTO-1 *7?Yb<Dll^%®m?ZZ.£imggtiX^Z (Vanders 
lice etal. 'J. Immunol. 158:1710-1718,1997) 0 VXt<D&m& fflQfca-A/f 

44 yrV. tf y £ VCAM-1, MAdCAM-1, 7^D^^>i:O±T0li5^ffl§I 

Jfilf TO»t*5^^VCAM-10^^ LPS-OT-a> IL-l^Ojg^ttfoJt 

C0VU-4/VCAM-lS*^*ffiV^fT*)n«^k*»&i^TV^5(Elices, Cell 60 
: 577-584, 1990, Osborn et al. Cell 59:1203-1211,1989, Issekutz et al. J. 
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Eex.Med. 183:2175-2184,1996. ) 0 VLA-4& W^t 'J 

tifijfitf& V* h«BJ& $f*M«H±t^^tli.CDT\ VLA-4/VCAM-lCD^ 
;* «(i3n^«CD«ll^©^^tS^^0^mfeto Sfcv VLA-4&, 

mmmmi±m%<®mm®±mmtz>ztmgzhz&t), vla-4/ 

fflb$t&$&ft^m£.1l1\*.s VCAM-ltt'^v^a^Kvan Dinther-Janssen, 
J. Immunol. 147:4207-4210,1991, Morales-Ducret et al. J. Immunol. 149:1 
424-1431, 1992. ) v iHJKten Hacken et al. Clin. Exp. Allergy 12:1518-1525, 
im.)%VT\/J\s¥-0:miz&tfmRVMM±MMdolp]i et al. J. Clin. 
Invest. 104:1021-1029,1999), £#ttx>J f? hxX (Takeuchi et al. J. CI 
in. Invest. 92:3008-3016,1993.), 'S/x— ^l/>g^( Edwards et al. Ann. 
Rheum. Dis. 52:806-811,1993.), #fg4»fb^(Steffen et al. Am. J.Pathol. 
145:189-201,1994. K S£-£/u(Groves et al. J. Am. Acad. Dermatol. 29:67-72 
,1993.)^©gB&^iS^©^£M, 8»{b#H O'Brien et al. J. Clin. 

invest. 92:945-95.i,i993.K ?v->mtfmm&*mm®mmm,Z' 

©J3§i|&$&( Koizumi et al. Gastroenterol. 103:840-847,1992 and Nakamura et 
al. Lab. Invest. 69: 77-85,1993.), ii^fc^{t§Pa^M(Martin et al 
. J. Autoimmun. 9:637-643, 1996) , i^mRri^BB^Mm^OWM^rskom 
tz et al. Am. J. Pathol. 145:1082-1094,1994 and Hill et al. Kidney Int. 
47:1383-1391,1995. )&XZ»%M(Dtim s %t>hZ>Zbftmg£foX&t), dft 
f)|i^©^l(3^^T^VLA-4/VCAM-lCD^f «##P#t£ 0 
II Zh^jk&^m^^mm^M^^Xs VLA-4t>b<ii, VCAM- 
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^fltfjfcfck Yednocke. St/Baron h fct ^^t^b^t^l/Tr^a^^gB^ 

mmmm&^Mz&^-z, a44 >cftr3K&©£&rt&-£##g 

ii$©«J& U<&«^^ et 
al. Nature 356:63-66,1992, Baron et al. J. Exp. Med. 177:57-68,1993. ) 0 
Zeider*>&, 'j ^^f-^JVT^^^X^^—^ymWiklz^X a 44 yy" 
V U > t^r S^O^rt^d^^^WJr ^. £ £ UT ^ 3 (Zeidl 
er et al. Autoimmunity 21:245252,1995. )„ £fex ^^Mz^^a 44 

yWtVftWbWJi&s Abraham^MKSagara^fc J; !9 (Abraham et al. J 
.Clin. Invest. 93:776-787,1994 and Sagara et al. Int. Arch. Allergy Immun 
ol. 112:287-294,1997.), m^m^^T Mz.$tf Z> a 44 >ffifc(D 
tymts PodolskyMPodolsky et al. J. Clin. Invest. 92:372-380,1993. )«d 

<£ d„ 4 y^j.o yimmmmm^Mz&ttz a 44 y^w >^«^*vcam 

ffi£(Dlto&&* Baron^ JictD (Baron et al. J. Clin. Invest. 93:1700-1708,1 

m.mgznz^Zo tit, mmm^coskmmmmmmma44y^ 
v u yw,{*<D&-$j)m®\ ~"smtz z t * N ^ y- y^^ % jb v ^ e> * t £ tix v ^ 

&(Lumsden et al. J. Vase. Surg. 26:87-93,1997. ) Q Pfilfcx a4-f>^'J 

Sg&*iTV>3(Isobe et al. J. Immunol. 153:5810-5818,1994 and Okahara e 
t al. Causer Res. 54:3233-3236,1994. )„ 

LPAM-1©'J#> FTfeSMAdCAM-lfck VCAM-lfctfS&DMttlfis 1WJ > 
^ /Hi^fe »E*OK^iffl©§R(High endothelial venule; HEV)±fc 
HMtBSIU ttli^U W^cp*-^>^fc:H#t*i:i:t±if5Etfc6 LPAM 
-1/MAdCAM-l^Wm \)y;i%*-X>y\z%\iz&mm\£lBts 
fr®imffyEmk.bm j §-tZZtbtot>tiZ\^o Brisking lis ^d->^ 
t>**^tt«^©^ttK^©^^«^-?r©MAdCAM-l©^ii3a^#^ 



WO 02/16329 



PCT/JP01/07039 



I/O ^(Bri skin et al. Am. J. Pathol. 151: 97-110, 1997. ) 0 ttz, Hanninen 

®&1fiWl&£tl& Z £:&$£LT^<5 (Hanninen et al. J. Immunol. 160:6018- 
6025, 1998. ) 0 £ti£»fc£^Ts LPAM-l/MdCAM-lg^f M^^^CDMtH 
Vracifc'tts tftMAdCAffift#*b<^ t^/5 7^>x^';>tnifr©^P«3^4{C 
^M^OV^^^xXPicarella et al. J. Immunol. 158:2099-2 
106, 1997. )«$CDN0DTe7;^ lz# V>T#JB0&##Rafr (Hanninen 
et al. J. Immunol. 160:6018-6025,1998 and Yang et al. Diabetes 46:1542- 
1547, 1 997. ) £ t lz J: !? ® S T* & £ o 
W±©W{is ?il^T>^rf-^ htJ:^VLA-4/VCAM-l, LPAM-1/VCAM-1,LP 

AM-i/MAdCAM-igst«H«0»«Ti±s M&<Dm i &&&&mm<D%mizm 

W093/13798,W093/15764,W094/16094, WW095/19790(c:f31^tiT^^ o t tz. V 
U-tT>$3=.Z hhLT©^Tf-Mb£t)fct W094/15958, W095/15973, W096/ 
00581, W096/06108fcs ^ LTVLA-47 , >^^^^ h t LX(DT ^ J ^i§^£Mis 
W099/10312 s W099/10313, W099/36393, W099/37618Sl>*W099/43642tfB®^tlT 
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ambits ±fB©ISM£Ji$&t3fc&J^ ffi^©7x^;UT7n>l§#^ 



[AJiTIB-^ ( 2 K ( 3 ) s ( 3 - 1 ) Xl± ( 3 - 2 ) T*St£ft3S© 




c o 

(1) 
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(2) (3) (!H) (3-2) 



Is 2^ Z&tz\±4M%/vfdmftTft*)l<g£tcl±mn^hZ>o 5$ (3-2) . 
, XiiC(=0k S(=0) 2 ; C(-R5)(-R6K C(=C(R5)(R6)K C(=Sk S(=0K P(=0)(-0H 

)n p(-H)(=o)(D^-rtL^§^u w&c(-R7X ^^cD^-rn^^^u 

^CTs Rls R2 N R3, R4, R5 S R6 N WIltZMtimt'Zbgte^ZbX <\ * 

i^w«7Mmis. «tvi^;i/ (Jf#£^pJlc^£^/U?£iio 
) **->^ :p'J-;M-=^>Ss ^xdtu-;u^>Ss tFP*Mgifc7;u 
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CfcfczKsBf^' Mfc^i/*;^ «7i^-M sa* 

D{i«T;b^;i/^ {£Mt;v^^;uS. 4i£ft7yi/3r-/i/Sx ^7;i/^;uS 

fH^A/tr&il^) 7'J-jl/t^^ Afn7'J-JW^S, 

□ ^D^V<Si7Jl/m AD^;«7Jl/DJpi/S, AD^H 
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■■tit. C WD Ji^UT51£7fc$LT % £ < , D n S*t 1 

TttJB^BBfi^s C(=0) N C(=S) N S(=0) N S(=0) 2s N(H)-C(=Ok N(H)-C(=S)© 

^ (3-2) ££1-®^ (A-l) (A- 2) B\ HRS; (1) T* 

^tiS7.i-;i/77->g|^t:^.*;jift^4)(Z)i:1-So.] 




(A-l) (A-2) 
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>-;i/&, T;1/=f^>>^ n ■T)l*J]/?*& s 7)VhJ4)\s^ 7fr*ft7% 
*$<Dimt\sT<D7>)V*fr& 7)W~)^ 7)ls*-)VmmW%\s<&ft®i 

£b<fct 1-4^*^0 ^l/^x^tetf-;^ 7*p^x;i,s, 7>x;i,s 

tf&'ft; £*§£2~8##£b< N «fct)#f:b<fck 2~4T&S. 3gtt7;i/^ 
«(±, B^^fc(±M^©^«T;i/dr;i/S^^i*u. «bT&^P7Pt: 
^D7*^;i^ s^p^^i^ S^p^*^;^ 

£F£b<s b<fck 3~5^$)§o T)l/3*$/£fcbTfcb< r**>Ss 

h y 7;^ d ^ ^-;i>Sx K U 7;i/;t;i/x^;i/S s 7;M- u ^ 

^*^Wlf&n«, hh*p^>>T;i/^;i/SJ:bTI^ tFD^^ 

1 1 
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&RVWWk£hfc7 *-)i£-?:&t)s ■ADy>JS?, tvhj*-^ 
s 7 u;i/Ss ^x-;i/S N ydHJVy;^ > v^zv* y;i/2k .4 > h* 

;i/^;i/S©^J bT lima if y $>;M ?)V&tfimf 6. ft^ p 7 >jg^ N tvv=i 
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Jl*Ut# >Z)l*-)l&2£&m-ft>h%a 7)V*))/**i'ii)],#=-)]&£ LX 
* h 3-*>£;i/**x;i/S, x h ^sM-ft-)^ U -7* h **yh)V 

ft=-)mm, i£lt7V^)W&7frzi**/'h)],it-)V&k LXi±^>VM*>/ 

;i//^^;i/ShbTi±s ^^i/^ww;^ 7xx;i/£;w^i';i/S N ft& 
7i-;i/*;i/;^'f;H s ^#W£>*u ;\oy>Jl^ t^*^ 

tR^Ss nu>fJ7)\s*)^ J\u? J 7)iD*i/£ft&1 l zm%M£LX 
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Z.L>fo%1$s *%WZ»*LZ^%ib&m±Z<D^mfa : b$/vT^%o tits 

±&-m& (i) fc&uTs 

AZ-m&tlZ&tLZit-mft (2) , (3) ±tW?£l/<U (2) x 

#lflU^ X> HftS (2) #©Elfck tKJRIS^n &A?)W)V& W^ti 
#;i^^>;i^#*?£U^ x N -jftS; (2K (3) *©B2~R4(k 

^\ ;sd^> n 7 m^s &Mk7fr*fr&, im.7))/-3*>s^ wfy&gkrft 
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zzx\ mviTJwm {M$£.'\y i vm : ?*^AjHt>&\\) , ^u-;^ 
R2, R3, R4, R5, ^imi^m^tzmtnmow^&m^mi^h^o 

;^L<li7x-;i/SW^b<^ ^^©lil^bTI;^ l~3flk #£b 
. UhVhXttCN)/c(=S)Tfc£©ftW£b<s ftfcC(=0)##£b^«, WttC 

<-R7)#$fi;b<„ -R7&mt;i/*;i^ 4£ft77i/:i*$/2k <S»7yi/*;i/?-tf 

*«Wt*V^Tttx (1) fc:feVv^ AiP\ -HtefrU) X(± 

(3) T'^tl^a^^-rn^^U Rls R2, R3, R4s R5 n R6, R7tt*ft*;h, 

i5ibT**M&oT&<fc<x ^©a&a-r©^^ b^o 
s 7'j-;Hs atdt'J-^S,. (^4'^^7 1 DJi^^^T• 
1 5 
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LTnmmbz m&tz & d > 1 1 * £ i± 2 mob*^ g&nc 
j so* j 'ifizti*tixmm*-c$> b * 

-« (2) , (3) tfC^S^Ts 

Vs X#C(=0) N S(=0) 2N C(-R5)(-R6)CDV^T^-C•^tl^S^ 

U#C(=0)s S(=0) 2 , C(-R5)(-R6K C(=C(R5)(R6)X C(=S) N S(=0) v P(=0)(-0 

X, (1) t*l^-Cs 

(2) N (3) 4>fc:fcVv£ 
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-jftSC ( 1 ) t^^Ts 
HKsfc (2) s (3) ^fc&^Ts 

Vs X#C(=0) s S(=0) 2 s ■ C(-R5)(-E6) Wf Jl*t?fe*lSSx . 

U#C(=0]k S(=0) 2S C(-R5)(-R6K C(=C(R5)(R6)) S G(=S) N S(=0) > P(=0)(-0 

hk p(--H)(=o)cDt>-rn^*^*ti*s 
Xs -isa (i) *s afixmmttisiu t#c(=o)£^it©##S;lv^ 

Xs -JKS (1) fcfc^Ts TIB5^ (3-3) U\> 



(3-3) 

Ank USVRl-R4l±±|3i:lqll:TfcS.- ) 
HKS (3-3) ££^T, Arm&s >3& 
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s fift£ftfc^>-g>J»##$U^o ttzs -f$& (3-3) tfORKis ?mm 
■ £ft£i£l^;i/*;i/£#*f i u\> Sifes -jfisS; (3-3) *R l~4ii N 7j<fH 

X, (1) t*V^>-A^ TfBiS (3-4) &2>Ut (3-5) 



R1. 



R2 

O^ljl^O 



RW3 
f Arm J 

(AljlA) 

(3-4) (3-5) 
(*W> Arm, Rl~R4(i±fBi:|5lb^feDx S (3-5) ^©llSil^SI© . 

-JESS (1) US^T, TIBiS (4-1) N (4-2), (4-3 
) N Xtt (4-4) -CS^O^SbK 






(4-1) 



(4-2) 



(4-3) 
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MS(ESI MH+) : 474 
CHNO : C26H23N304S 




14 
1 5 



R 

2, 6-dichlorobenzoyl 
2,6-dimethylbenzoyl 



MSf|$M (MH+) 
513 
474 
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$mm 6 mommmi e£*tn&&z*tzT&--m, (2 6) -c* 

[ am 1 7;i/*;Wb 

mmi42MlT!fte>iMtffli (2 5mg) Jc s 7U;1/^dt^ H (0. 5 
mmol) s y^v:/ne;Uxf-;i/7$> (1. Ommo 1) N NMP (2mL 

MS(ESI MH+) : 554 
CHNO : C27H21C12N304S 

fl»J17~3 0 

m 4 tzKt&TofcGmz. mm 1 4 1 $ & ttnagw 1 5 xn 2 t-# & 

Is R2(iTI3-« (2 6) 4>©S^St:fei)o 
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4 



mm 


Rl- 


R2- MSH; 


m (mh+) 


1 6 


2,6-dichlorobenzoyl 


allyl 


554 


1 7 


2,6-dichlorobenzoyl 


ethyl 


542 


1 8 


2,6-dichlorobenzoyl 


methyl 


528 


19 


2,6-dichlorobenzoyl 


isoamyl 


584 


2 0 


2,6-dichlorobenzoyl 


2,6-difluorobenzyl 


640 


2 1 


2,6-dichlorobenzoyl 


2-methylbenzyl 


618 


22 


2,6-dichlorobenzoyl 


1-phenylethyl 


618 


2 3 


2, 6-dichlorobenzoyl 


4-methoxyphenacyl 


662 


24 


2, 6-dimethylbenzoyl 


methyl 


488 


2 5 


2, 6-dimethylbenzoyl 


ethyl 


502 


2 6 


2, 6-dimethylbenzoyl 


allyl 


514 


2 7 


2, 6-dimethylbenzoyl 


isoamyl 


544 


2 8 


2, 6-dimethylbenzoyl 


2,6-difluorobenzyl 


600 


2 9 


2, 6-dimethylbenzoyl 


2-iethylbenzyl 


578 


3 0 


2, 6-dimethylbenzoyl 


1-phenylethyl 


578 



\ 8 ©fb^-t/ONMx-^ : H-NMR (CDC 13) (5=2.53 (3H, s), 3.40 (2H, 
t, J=5.3 Hz), 5.20 (1H, t, J=5.3 Hz), 7.21-7.35 (6H, i), 7.41 (1H, t, J= 
7.5 Hz), 7.50 (2H, d, J=8.7 Hz), 7.65 (1H, d, J=8.4Hz), 7.76 (1H, t, J= 
6.9 . Hz), 8.19 (1H, d, J=7.5 Hz) 

$mm i ^wmmz i^mw^m^t^t^-m^ (2 7) 

54 . 
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gfcmxfel-eftbtltzftm ( l • 0 0 g) t. N 2-nitrobenzoylchloride 
(4mmol)\ 2, 6-)V?*S> (8mmolK NMP&in*T\ 1 6i$F^ 

Xgl-C^6,tifcWlH.(2 5mg) fcHJS^JlXS4©«!®4ff^i»frS 

xm2H'&t>fofzmm (2 5mg) h>J^^I/^7nf-h .(lmL 
) , AcOH (5 OfxL) s NMP (lmL) ^SPx.T 5 QVizX 1 6«fH*ff 

0H.Xg7-t^oT«BILTi««5 (8mg) ' fcftfco 
MS(ESI MH+) : 496 
CHNO : C25H19C12N30 

HMI3 2-4 4 

t>titzm*mnm3 litira^ n»3 i.xg3 fcr^n^nm 
t3:t;i'yx;*r;i/£/BVv*\ mot 3 1 tmuoxm^m^tx^htzo 

ftifes £5fcfctt3) R143£VR2ttT!B-»s*; (2 7) S 0 
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3!5 





Rl- 


R2- MS| 


mm (mh+) 


3 1 


2 , 6-di chl orobenzoy 1 


methyl 


496 


3 2 


2, 6-dichlorobenzoyl 


ethyl 


510 


3 3 


2,6-dichlbrobenzoyl 


n-propyl 


524 


O 4 


c y o aicniorooenzoy i 


n— Vm'f'vl 

n Duuyi 


UOO 


3 5 


2,6-dichlorobenzoyl 


phenyl 


558 


3 6 


2, 6-dichlorobenzoyl 


methoxy 


512 


3 7 


2,6-dichlorobenzoyl 


ethoxy 


526 


3 8 


2,6-dichlorobenzoyl 


chloromethyl 


530 


3 9 


2,6-dimethylbenzoyl 


methyl 


456 


4 0 


2,6-dimethylbenzoyl 


n-propyl 


484 


4 1 


2,6-dimethylbenzoyl 


n-butyl 


498 


42 


2,6-dimethylbenzoyl 


phenyl 


518 


43 


2,6-dimethylbenzoyl 


ethoxy 


486 


44 


2,6-dimethylbenzoyl 


chloromethyl 


490 



H»J3 2 O'fb^tlCDNMRx-^ : H-NMR (CDC13) (5=1.21 (3H, t, J=7.4 Hz), 
2.47 (2H, q, J=7.4 Hz), 3.32-3.42 (2H, m), 5.19 (1H, t 3 J=5.4 Hz), 7.10- 

5 6. 
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7.20 (2H 3 m), 7.22-7.35 (4H, a), 7.43-7,54 (3H, m), 7.70-7.83 (2H 3 m), 8 
.21 (1H, d, J=7.8Hz) 

mm 45 it 6 (Dnmm 4 5 sTiBHfta (28) xm 

gtttiMlJMlX-ftbtilttiM (200mg) t> 3-chloro-2 -nitrobenzoic acid 
(210mg, 1. 0 4mmol)s H 0 A t ( 1 4 1 m g N 1. 0 4mmolK 
DIC (161uLs 1. 04mmol) N NMP (2mL) &iiD*Tv 64B# 

mmnbtzms dmf, yzvvttyxzmt-OTmu isT»tfe 0 

M3 ^^';>-2, 4-^*>3l0lfgg' 

xn 2 xm titcMm, *;M?-;i/^>f s *V-;i/ ( 8 4 4 m g x 5 . 2 1 
mmolK NMP (2mL) *JP^T 8 0 6 C£T 1 6P#^m#Ufcts DMF 

^xmmzft^myd*mz<> 

MS(ESI MHO : 532 
CHNO : C24H16C13N305 

«0|J4 6~5 4 

^j4 5xsit-c^Tx nsi0!i4 5 tmmvjimzmztx&i&Ltzo 

x H6fc£W3 Rl> R 2 s R3, R4&TiS-fe$ (2 8) *©Sm^fe 
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6 



mm 


£1- 


R2- 


R3- 


R4- MSH8! 


4 5 


chloro 


H- 


H- 


H- 


532 


4 6 


methoxy 


H- 


H- 


H- 


528 


47 


H- 


H- 


chloro 


H- 


532 


4 8 


H- 


H- 


methoxy 


H- 


528 


4 9 


H- 


trifluoromethyl H- 


H- 


566 


5 0 


methyl 


H- 


H- 


H- 


512 


5 1 


H- 


methoxy 


methoxy 


H- 


558 


5 2 


H- 


H- 


fluoro 


H- 


516 


5 3 


H- 


H- 


H- 


lethyl 


512 


54 


H- 


H- 


H- 


chloro 


532 



$mm 5 7 H 8 5 7 ^mtWm^mt ^TSB-USS (29) T'3& 

H»JlXS4T^6tifc^H (lg) 2-fluoro-5-nitrobenzoic acid (1. 
63g s 8.81mmol) x HOAt (1.2g x 8.81mmol) ^ DIC (675uLs 4 

58 
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.36mmol) s NMP (25mL) *MX.Xs 14I$M«#-Lfc& DMF^ 
pp**>T-3|I]?o&&U ■ «EE'Tft*^*fco . 

XSl75»&Hfc^flg(200iig)t>fvrP^;i/7^>(400uL)< NMP (2mL) £i0 

Xig3 *±^U>-2, 4-^>Jl©#l^ 

Xg2^f§£>*lfc#Jltt^ (200mg) s trans-r 

*h.KD^7^1/>'(2mL) SJP^T95°CilT15Mii^t^s DM.F, p< 
*>-;k ^^PP^^VT-30-fo^U «ET<0ft**fe^ H»J1X 

MS(ESI MH+) : 585 
CHNO : C27H22C12N407 

MUMS 8~6 5 

^x, m&$j5 7 tmu<Dj:mzm2>zbx£j$,Lfzo .*8t*^s-Rtt- 

TfBHKsS (29) *<Z>1ESUSTfcSo 
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» 




8 





R- MSH 


mm (mh+) 


57 


isopropyl 


585 


58 


sec-butyl 


599 


59 


cyclobutyl 


597 


60 > 


cyclopentyl 


611 


61 


isobutyl 


599 


62 


cyclohexylmethyl 


639 


63 


methyl 


557 


64 


cyclopropyl 


583 


65 


benzyl 


633 



M^iJ57xa l-eff £ftfc«(150mg)fc2.0M^l/7 5. >CDTHF»(3mL), N 
MP (2mL) ZlJU?iZUmmW;ftLtz'&, DMF> ^DP^^>f3@«il 



60 
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Xgl-C^&nfcWfllts (200m g) „ trans- 

x^t h*n±7^l/> (2mL) »^T95°Ct3T15B#^#tm DMF> 

MS(ESI MH+) : 573 
CHNO : C25H18C12N406S 

£Jfe096 7~6 9 

Tia-jfcs (30) ffoe^a-efeSo 



r 




mm e- . msh^ (mh+) 

66 methyl 573 

67 ethyl 587 

6 1 
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68 cyclopropyl 599 

69 benzyl 649 

*SS09lxS4T?f§e>iifc<»fll (500mg) fc s 2-aiino-3,6-dichlorobenzoic a 
cid (845mg, 4.10mmol) x HO At (558mg, 4.10mmol) ^ DIC (317 
uL, 2.05mmo 1) > NMP (11.5mL) £iD*.Tx 24B^}f#Ufc&s DMF 

xSlT^#^tifc^l(200mg)fc: N ^ (200mg) , tra 

ns-^*b b*D^-7^1/> (2mL) ZtnZT%°ClZTim?3imLtz'&, DMF 

am T)l*Mh 

MS(ESI MH+) : 580 
CHNO : C25H17C14N305 

HJI^J7 1-8 0 

&£m#i^##£^»j7 oxMUzxm^Xs m&mi o i^ox*!^ 

ZCtXSi&Ltco ttcs ^ig^J7 6~8 0ii^»J7 0X^3O7';i/^;WbX 
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fr*RiiTS3-JfisS (31) »fO««l«T?**o 




1 0 





W\ El- 


R2- 


R3- 


R4- 


R5- 


XI 


X2 MS; 


mm (mh+) 


70 


methyl 


chloro 


H 


H 


chloro 


C 


C 


580 


71 


methyl 


chloro 


H 


chloro 


H 


c 


C 


580 


72 


methyl 


H 


fluoro 


H 


H 


c 


C 


530 


73 


methyl 


H 


H 


Br 


H ■ 


c 


C 


591 


74 


methyl 




H 


H 


H 


N 


c 


513 


75 


methyl 




H 


H 




N 


N ' 


514 


76 


H 


chloro 


H 


H 


chloro 


C 


C 


566 


77 


H 


chloro 


H 


chloro 


H 


C 


C 


566 


78 


H 


H 


fluoro 


H 


H 


C 


c 


516 


79 


H 




H 


H 


H 


N 


c 


499 


80 


H 




H 


H 




N 


N 


500 
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mms 1 mwrnrnms l^tw^m^t^rm-m^ (32) -en^n 
nmm 1 4 & u mm 7 o xg ltme^ r ^M^n 

■otZo 

xglTf»&nfe«ll(90iiig)lcggffitt^hye;A(150digK gftg (4.5ml) Sin 

XTwNfiaflijf t &^ dmFv p< # >> y> n d ^ ^ >t? 3 0-f t 

MS(ESI MH+) : 551 .. 
CHNO : C23H14C14N404 

mmms 2-8 3 

WT0^11||»J 8 2-8 3 fc>r<f fls£*9fck ^^ti»f^2-T S / &k 
o ftib\ SllfccfettS R U R2l R3, R4ttTi3-HS5£ (32) *0R&*-£ 

$%&I8 4 ail(D^^J84(3rN-rtmSS«f^TIB-« (32) 

J|»J lxa4T#5>tife^II(lg)s 5-methoxy-2-nitrobenzoic acid(1.62g, 
8.21imol), DIC(635uL, 4.11mmol), H0At(1.12g, 8.21mmol) v NMP(23mL)£ffllY 

x||2 hUT-tf>^©^ 

64 
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.'MS(ESI MH+) : 513 
CHNO : C24H18C12N405 

m&m8 5-8 9 

WTO^llfWJ 8 5-89 %MmfotU-- Y n£JH 

#»*^»«l84XglK:TfflV^Tx ^»J8 4 fcE80Ig£igS£ fcT?£j$L 
feo &*x.*llK:*Jt'SRlN R2V-B3 N R .4 frTBHfei; (32) +©S^S 

fusw o miKDmmm^^tmim^t^TB-m^, 02) -m^ns 

HWJ3 lX^2Tif ^nfc^Bi^^^J8lX^2t^l«bfe^s -HWU 

MS(ESI MH+) : 483 
CHNO : C23H16C12N404 
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mi 1 






mm . 


Rl- 


R2- 


R3- 


R4- 


MSHMit (MH+) 


81 


chloro 


H- 


H- 


chloro 


551 


82 


chloro 


H- 


chloro 


H- 


551 


83 


H- 


f luoro 


H- 


H- 


501 


84 


H- 


H- 


lethoxy 


H- 


513 


85 


H- 


H- 


fluoro 


H- 


501 


86 


methyl 


H- 1 


H- 


H- 


497 


87 


H- 


H- 


chloro 


H- 


517 


88 


chloro 


H- 


H- 


H- 


517 


89 


H- 


H- 


H- 


methyl 


497 


90 


H- 


H- 


H- 


H- 


483 



mm 9 1 mzomm 9 i fc*tasu£**«TiBHK5S; (33) -en* n 

x^l T>>;Wbs - Yv^oMt^ 

6 6 
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' xam#e>nfe^i(i50mg){c, fh7xi>^^> (8ooui)- N m (200 

ul) % NMP(M)^P^T55 0 C{3Tl5ra»tm DMFx V 3 ? 

MS(ESI MH+) : 556 
CHNO : C27H23C12N306 

Jt»J9 2~9 4 

&T<Dmmmm 92-94 zMtiftmw-- v n,&m 

o ^12fc;feW-*'R-:U R2 N R3s R4&TIE-J« (33) ^GDl^St: 

HM9 5 *120|^I^J9 5 fc^-TE&SfcWf aTfBHKst (33) T^ti 

^H^lXSi-r^&jifcWlH (500mg) fc N 2-amino-4-fluorobenzoic acid 
(636mgs 4.10mmol) x HOAt (558mg, 4.10mmol) x DIC (317uL 
x 2.05mmol) > N.MP (11.5mL) ZinZX. 24ftia&#bfc'&x DMF S 

xm t^vM^Mz^m^mm 
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MS(ESI MH+) . : 544 
CHNO : C26H20C12FN305 




1 2 



■mm 


Rl- 


R2- 


R3- 


R4- 




91 


H- 


H- 


methoxy 


H- 


556 


92 


H- 


H- 


fluoro 


H- 


544 


93 


H-. 


H- 1 


chloro 


H- 


560 


94 


H- 


H- 


H- 


methyl 


540 


95 


H- 


fluoro 


H- 


H- 


544 



mm 9 6 muvmrnm 9 6 tc^r b&*£#t6tibh5§5$ (34) -emu 

^MlXig4trfi?)fi^fli(lg)t^bs 6-methyl-2-nitrobenzoic acid(l. 
49g, 8.21imolK DIC(635uL, 4.11imolK H0At(1.12g 3 8.21mmol) s NMP(23mL)£ 

6 8 
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' XglT#^nfc^(200mg){c, ^#V-;i/ (400m g) s NMP 

(2mL) £in;LT95^fcTl5BSiaift#bfc& DMF, ^DD 

XfS3 7)l*)Ut 

JLm2^§t>htzffimWm)£s 3«Mbx?-;K200ulk ^h^?;^^ 

MS(ESI MH+) : 540 
CHNO : C27H23C12N305 

w~F©sti3n»j 9 7 tsmb&ti&N m*tz>^ a ^%mm 9 6 x^3 
termor, mifcffldGtmffivjimzmzzt-ii&i&Ltzo si3^}t 

^R&TfB-feS (34) 4*©ffi&S-£&£° 
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. §113 

mm r- nsmm ») 

96 ethyl 540 

97 benzyl 602 

mm^s m4<Dm&M9 s^tt^^t^Tia-^ (35) T^^ti 

^WJlxa4-Ct#e»ti^il(400mg){c2-^ KD^>-tf>^JV*-Mn »J K 
(450mg) N 2,6-;i/^^>(450ul), D * y(lOml)*MZ.T\mmmWLtz 
^ DMF N ^^y-;W ^^.DP^^>-?!3|fi]-ro^U MET^M^-^fe 

XH2 

Xigmt ^tlfc#fl^(200mg)fc x (400mg) s NMP 

(2ml) ^Jox.T95°CfcTl5Mm#t^s DMF^ ^^y-;K ^DP^ 

x^3 T;b^;Wbs 

xm2Tl#&n^^(200iiig){3, 3e7jb^^;K400ul), SMV^Pt^Vx?- 
;i/7 ? ^>(400ul) N NMP(2il)^P^Tl7Mm#bfe^ >Jc % DMF» 
;K ^DP^>T-3E"fo»U METti^^feo HJS0I1X 
g7 fcftot^l&^ilft^ffco 
MS(ESI MH+) : 548 
CHNO : C24H19C12N306S 



7 0 
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^»J9 9~10 3 

U5tt3RK R2 S R3 S R4s R5(iTIB-« (35) ^(DWmx^\), 

ttzs nmmi o i~i o 3^»j9 s^oT^^xm^ttizn 




1 4 





Rl- 


R2- 


R3- 


R4- 


R5- 




98' 


H- 


H- 


H- 


. H- 


lethyl 


548 


99 


H- 


methoxy 


H- . 


H- 


methyl 


578 


100 


H- 


trifluoromethyl 


H- 


H- 


methyl ' 


616 


101 


H- 


H- 


H- 


H- 


H- 


534 


102 


H- 


methoxy 


H- 


H- 


H- 


564 


103 


H- 


trifluoroiethyl 


H- 


H- 


H- 


602 



mm i o 4 ms®mm 1 o 4 ^tmm^t^-n^^ (36) 

7 1 
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xgl T*sMks **Vyv-2U-^tf 7))/*Mbs -hD^©M 

HSIE^J 1 X^4T*f# & tifc^a(500iDg) N 2-amino-5-nitrobenzoic acid(746ig, 
4.10mmol)s DIC(317ul, 2.05mpl) N H0At(558ng, 4.10nnnolK NMP(11.5ml)£Jl 

1MZ 7 is Mb 

nmxn^ntzmm^ m^mst (6ooui) ; t-u^> (6ooui) N nmp(3iD 

MS(ESI MH+) : 569 
CHNO : C27H22C12N406 

mmmi o 5~i o 7 1 

JWT0S15£^f fcS^lfck *tbf ti^r*K^n U K£il»J 1 0 4xg 
2tTffi^Ts HJI60U 0 4tm&<DJM%mzZ£-eGf&l,tto 

R ttTSa— JteiG (36) ^ Sfes ^^J10 7ii^g^Jl 

0 4 X@2©r ^Wbxg&frfc-f fc^»107£: ®m®JM*mz> d fctf^L 
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104 
105 
106 
107 



3115 

R- 

acetyl 

methoxyacetyl 

pivaloyl 

H 



m>mm (mh+) 

569 
599 
611 
527 



mMm 108 mso^mm i o ! 8 izmtmim^t^rm-^ (3?) -t-gt 

x^l r^Mb 

1 Xjg4T'f# <b tife^ig(lg)t^fU 5-f luoro-2-nitrobenzoic acid(l. 
63g, 8.81mmolK DIC(675ul, 4.36molK H0At(1.2g, 8.81mmolk NMP(25ml)£ 

Xg2 7)V*u&(DTXy^&Z>'m j k, -hoS©3l7t; 

1 T*t#£ftfc$JJI(200ig)C $>X f-;i/7- * >©2.0M THFi§$(3mLh NMP (2 
mL) £iP*Tl4l$lig8t#Lfc&* DMF, ^DP^^VTf 3HlTo»U M 
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X^3ttf S>*lfclSIlC r 'J7^r:;i/^X7^>(520ig)s ^^y-;K80ul), 
^ V7°Pt:;i/7 7 ^^*;i/#>^©40% r;i/x>jgjft(lnlK S^dp^>(2e 
7B^«b£gL Tic, DMFs ^nD^^T3[el 

MS(ESI MH+) : 555 
CHNO : C27H24C12N405 

»#I10 9~111 

wTogti6«$ii 0 9~i 1 1 fc^vrfb^tifct ^ti^n^-rs^^v^ 
hash 1 0 8xg2t:Tffli^\ ^m^ji 0 8 tnm.oiM^'h^t^^ 

tzo ftiSs m6t^^§RiiTI3-^ (37) *©g&ST&3o 

1 1 2 m^mmm 112 t^ta^a^^-r^TE-^ (37) 

xgl 7;v^pS©t^>(iJ;^^s -hng©3l7c 

H»J 1 0 8 JiU 1 T'tf £> ti7c^fll(200mg) fc^ ^ >©2.0M THF«( 
3mLk NMP (2mL) ^nx.Tl4^m#bfc^ DMFs ^^nD/^>T3[Ilt 
o&&U MET^ll^^feo ^©^s IIWJ3 lXg2«V^hP*cZ)M^ 

x^3 *j-wy-2A-v*>m®ffim 

74 
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xfi4 77i/*Mb . 
xg3T^#e»tifc«(200ig)(c N 3^h^^;K400ui) N ^^V7-Pt;uxf- 

;i/7^>(400ulK NMP(2ml)^inx.T80 o CT"i7B#F B W^bfc^s DMF^ p< 

MS(ESI MH+) : 569 
CHNO : C28H27C12N405 

■flflfcmi.3 

*ltS'RttrSB-«S5S; (37) 4>©l&ST*fc£o 
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1 6 



mm 


&- 




(g (MH+) 


108 


dimethylamino 


555 




109 


ethylmethylamino 


569 




110 


pyrrol idyl 


581 




in 


diethylamino 


583 




112 


iKXl 


569 




113 


i£X2 


595 





SjXlfeX2STfB't^-ro 

10 8 ©-fb-^KiONMRx— £ : 'h-nmr (400 MHz, dmso-^) 6 2.94 (3H, m), 3. 
02 (1H, dd, .M0.2, 14.1 Hz), 3.22 (1H, n, J=4.4, 14.1 Hz), 3.49 (3H, s), 4.82 (1H, n) 
, 7.17 (2H, d), 7.24 (ffl, d), 7.30 (1H, n), 7.36-7.45 (5H, m), 9.15 (1H, d). "C-NMR ( 
100 MHz, DMSO-d 6 ) 6 30.90 , 36.64, 40.77, 53.68, 109.21, 116.00, 116.22, 121.37, 128.2 
6, 128.93, 129.90, 131.23, 131.82, 132.10, 135.23, 136.56, 137.57, 146.72, 150.38, 161 
.88, 163.91, 172.72. 

1/ 

iUC2 

mm i i 4 mwmm 1 1 4 t®^*£-r ^TiB-iKst (38) x-i 



WO 02/16329 



PCT/JPOl/07039 



g) N h ij7i^m7-f >(786mgK ^PP^>(3ml) N V 7°D h?;i/T 
V^#;]/*>i£®40U;i^^ zKx DM 

Fs ^^y-;K ^PP7<*>T"3[I|foft#U MffiT^!>i£«flL £Jfr 
0!l 1 X*i 7 «oTM*ff ^ I'telfc^feo 
MS(ESI MH+) : 656 
CHNO : C31H21C14N305 

$mmi i 5-123 
i^T©*i7H5i^j ii5~i23 t^tfb^-tifct ^ft^ftMjfoir^;^- 

ibfeo &£s ^17tiij-^)RK R2, R3^ R 4 N R5 S n&TIB-H^ ( 
38) fp(DUWk&-Z$>Z>o 

mmm 124 mncomMm i 2 k^mtwm^^t^ym-^ (38) .-e* 

x^l y^M\j 

mmWlM^n ^nfe^B|{150mg)4N-7x^;i/T>h7^;^(437ig, 2. 
05iinnolK H0At(279mg, 2.05nnnolK DIC(106ul, 1.03mmolK NMP(6ml)^UT'F 

X^2 ^r^-V U >-2,4-^^">^CD^^ 
X@lT^|f>tlfc^^»^96Xg2^^^i^! ! St^ *^/<J >-2,4-^;t> 

^©^^frofcf^ uss^j i x*§7 m^zmmzm^mmnto 

MS(ESI MH+) : 574 

7 7 
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Rl- 


R2- 


R3- 


R4- 


R5- 


n= 


MSH 


114 


chloro 


H 


H 


H 


chloro 




656 


115 


H 


chloro 


chloro 


H 






656 


116 


chloro 


H 


chloro 


H 


H 




656 


117 


H 


H 


chloro 


H 


H 




622 


118 


H 


H 


methyl 


H . 


H 




602 


119 


chloro 


H 


H 


H 


H 




622 


120 


methyl 


H 


H 


H 


H 




602 


121 


chloro 


H 


H 


H 


fluoro 




640 


122 


H 


H 


H 


H 


H 




588 


123 


H 


H 


H 


H 


H 


2 


602 


124 


H 


H 


H 


H 


H 


0 


574 
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mmm 1 2 5 &m9mm 1 2 5 t^-r i&s^tsTia-ja^ (39) 

^Mlx^4Tf#f>tLfe^J3i(lg)t h 'J 7ir;m7^ >(7.86gK v 
7°Dt:;i/7\/^*;i/^>^O40U;Vx>^ (30ml) N h;i/x>(30ml)^Aox 

x@2 W-KVj ^ Hcd^s T^>©^itiD^«kOTlISJi& 
XglT-f#e>ti^l(100mg)t N *5M/2--f V:>7**- h^Wi- h (EOOmg 

3 fi^ftfdaffllt^P 7>;U7^ >(600ul), NMP(3ml)£jJD 

xxvmmmn^tz^ dmf, ;*£y-;K ^DP^>-e3®t^$&L 

o 

MS(ESI MH+) : 551 
CHNO : C28H24C12N404 

I 

m&m i26~i 30 

MTCDmiSfc^Tfc&mZ, ?Mtl$$JfcT%7$ >Sflii#ll25xg2(CT/B 
^Ts ^!i^Jl25i:|5]1t©xa*^§^i:T^Lfeo mstjottZRte 
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1 8 



mm 


R- 


MSI 


125 


cyclobutyl amino 


551 


126 


isobutylamino 


553 


127 


isopropylamino 


539 


128 


dimethylaiino 


525 


129 


ethylmethyamino 


539 


130 


azetidino 


537 



mmi 3 1 msommm 1 3 1 tzfrstmwt&z^tzTm-^ (4o> -en 

«fJ57xa 1 rmbhtzffimilMm^Mtf-frT'l- >©THFM(3mLK N 
MP (2mL) ZtoZZimffimnistcW:, DMF N e^PDp<*>T*3[e]?o$& 

80 
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f? p d * * y ( M K sm v 7 n $ > (400ul ) § in it 15b#p^» u 

fc 0 : »0d lXg7 fc^oT^O«*tfV^ifl«I«D*^§feo 

MS(ESI MH+) : 576 
CHNO : C24H18C12N407S 

33 

TffilMT, HM^Jl 3 l-fc|Rlfi|CDM*g5^fc"T?^bfco &£x ^18fc£tt 
*RttTEHK5£ (40) ff0S»fi"C&*o 




1 8 



mm 


R- 




131 


methyl 


576 , 


132 


ethyl 


590 . 


133 


benzyl 


652 



8 1 
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•mm 1 3 4 msomm 1 3 4 izmtm&*Mt (41) T-it 

'xmi Ti/Mb, Fmoc^CDpfci 

H»lX^4Tt#f>nfe^lli(500iDg)(i^UT> Fmoc-p-alanine(810iDg, 2.6 
Ommol), DIC(200ul, 1.30mmolK HOAt(351mg, 2.60mmolK NMP(10ml)^:fflV^T^ 

IglT*f#e>ftfcW£, iD^-^Jj ^#V-;u (400mg) ^ NMP (2ml) 
7#U aam^tfeo ft &^^fc«tNMP(2lDl)»X.^ 95°CHTl5l$|ig« 

MS(ESI MH+) : 450 
CHNO : C20H17C12N305 

mm,m 1 3 5 msoymm 1 3 5 ^tm^^t^rm-m^, (4i> -est 

H»134X^m§^nfcM(250mg)t: v 2-r: h DXM-iV^D U F(176m 

g ) N 2, 6-;i/^^xi84uik ytuuttymmnz., 4 e c\zzimmm$b 
xmr-nbhtzmrnks ;-M%m\) s vrw*ytv$ 

82 
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i;ii2T^#£ftfc$ii£7j;i^ ^onp<#>(2 

.5il)£JD;Ll 0;ffl»U;i, DMFv tZ;-)^ ^ n d 3 0 

t-D&ftu MET^^^/feo mztimmfc&imtivtMmjsg), nmp(m 

MS(ESI MH+) : 464 
CHNO : C21H19C12N305 




134 
135 



1 9 



R- 
H 

methyl 



MSHSHI (MH+) 

450 

464 



8 3 
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mm 1 3 6 mwmm i 3 e izmtm^^t^ym-^ ( 1 3 ) t- 

^»JlX^4T't#^nfc:tt( 300mg)(ls ^ U f"«(74iDg, 0.535miol), 
PyB0P(278mg, 0.535miolK H0Bt(120mg, 0.89miolK DIEA(0.186il, 1.068mmo 
l) s DMF(3.6il)tiP^ 19B$W#o DMF N ^DD^^>f8 
Hfottilbfc^ 30% x^/-;i/T^>/DMF(5il)^D^ 4R$M#L;fc®*> 

Xglt?#6ti'fcttrji(50ig)^ £;u#-;i/SM **V-;i/ '(98mg>\ DCM ( 
6ml) %MZxmffiknbit&i y£nn**>T?5|Hlft&bfco WW*? 
'>(4nl)&jD*s ^-e3H^»0©^ ^^PO^^>-C5»U:„ * 

mmtc ( 3mg) o 

MS(ESI MH+) : 499 
CHNO : C24H16CL2N206 

mmm 1 3 7-144 

&T©ll20(3^T4b£$)ii*ft^ 61*11 
R Is R 2 ; R 3 ttTR-llteS (73) * o 



84 
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mo 






Rl 


R2 


R3 


mmm (mho 


136 


H 


H 


H 


499 


137 


-CH=CH-CH^CH- 


H 


549 


138 


H 


H 


CHO 


527 


139 


H 


OMe 


H 


529 


140 


OH 


H 


H 


515 


141 


H 


OH 


H 


515 


142 


H 


NH2 


H 


514 


143 


H 


H 


CI 


533 


144 


H ' 


H 


F 


517 



H»J14 5 TlBiS (7 4) ■?m$tiZih&yn(D&l$ > 

x^i ^n)]/^-)v^ 5>$v-Mz£&rm 

8 5 
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MS(ESI MH+) : 550 
CHNO : C23H17G12N305S2 




(74) 



mm.l 4 6 (75) ?&i<tiZ<h&Vj<D&f& 

m&M 1 4 5 XglT^&tifcttfflt 1 0 Omgfc^ V7n .feWx^T- * y 
(200ul), 3e7fti^^;Kl00ul) N NMP(3il)^nxT^tT 1 6|f»lfe| 

MS(ESI MH+) : 564 
CHNO : C24H19C12N305S2 



8 6 
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I 




m&mi 47 mi ommm 1 4 7 sTiBHfis* (76) 

^Dn^^X NMP, y ^ d d p< £ >«;h, W0r^$rjg£i^ bfco 
SnC"l z • 2H 2 0 (1. 5g) ©NMP (0. 5mL) • E t OH (3mL) 

p s ^^pp^^>^n^n3feir^«fflis^bfco #&nfe«iit:; 2- 

= hD^-jf>^;i/7*-;^D-7<K2 OOmgs 2, 6-;i/^>4 0 0# 

fee 

F#Ji§fc3Wb>Wl/2 0 0/zl, jKBSfcU^O. 5 g 
N .NMP7. 5mieii d0^$45°CT24Mfei:atfeo £Jt«£ 

400/zl.NMP 500// 1 fctes 2 4W,iM^Lfc. fc^T 

87 
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fo^i^^ifeo mbtimmiZs ft;i^-;i/^^y-;i/5 0 0mg N 

mmnm*y?uuMpy, nmp % vtuuttyxzMtimt^m 

*IU #J!&%5S!lbfco ft &*lfc«£*ttU S£«LC (SYMMETRY 19*50m 
%mm& : r-fe h-h V)V*MtiO. : 1 %TFAA D ) lets HfJKU 0.9mg©@ 

MS(ESI MH+) : 498, 500 
CHNO : C25H21C12N304 

mm 14 8 m2 i <omm 1 4 8 fc*-rs&s&£-r -sTfe-isa (7 6 ) 
1 4 7 hiwitik: tTs mmcommzmmLtzo mmm 1 4 7 ^xm^tz 

MS(ESI MH+) : 514, 516 
CHNO : C25H21C12N303S 

mm 149 mi commm 1 4 9 iz*tmmz%t §tib-« (76) 

^»J10X^4T^^tl§^*MU JI^Lfco d(D^100mg 
fc N 2-^hD^>^;i/7PT-f K5 0 0m-g> ^V7D.Wxf;i/7^>5 

^pd^^x nmp n ^^DD^^^T-^n^tisni-ro^i^^bfco 

88 
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SnCl 2 v.2H,0 (1. 5 g) ©NMP (0. 5mL) ■ E tOH (3mL) 
*£V.-;i/5 0 0mg s i>9vw*9>4ml%M*.Xs 5 0-°C^2 

ilU WLC (SYMMETRY 19*50mm &W}Wk : T-te h - b U;i/-WP*iO. 
1 %TFAA D ) tTv«lWU 0.9ig©'l«Hb£tl£*§fco 
MS(ESI MH+) : 484, 486 
CHNO: C24H19C12N304 

mm 150 mi commm 1 5 0 tzmtwmmz^t §tib-« (76) 

MS(ESI MH+) : 502, 504 
CHNO : C24H18C12FN304 

^m^J 15 1—1 5 9 

nxromitw 1 4 7 ^nmoB^^ ?ju<D&t> % 

Lfeo ft£3l2 l«3tt*K RK RA Is RA2s RA3 S RA4^ U&TfB 

hk (76) * ©myrc&So 

8 9 
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2 1 



mm 


U 


R1 


RA1 


RA2 


RA3 


RA4 MS 


mwm (mh+) 


147 


CO 


Me 


H 


H 


H 


H 


498, 500 


148 


CS 


Me 


H 


H 


H 


H 


514, 516 


149 


CO 


H 


H 


H 


H 


H 


484, 486 


150 


CO 


H 


H 


H 


H 


F 


502, 504 


151 


CO 


Et 


H 


H 


H 


H 


512, 514 


152 


CO 


n-Pr 


H 


H 


H 


H 


526, 528 


153 


CO 


n-Bu 


H 


H 


H 


H 


540, 542 


154 


CO 


iso-Pr 


H 


H 


H 


H 


526, 528 


155 


CO 


iso-Bu 


H 


H 


H 


H 


540, 542 


156 


CO 


sec-Butyl 


H 


H 


H 


H 


540, 542 


157 


CO 


2-Phenyl ethyl 


H 


H 


H 


H 


588, 590 


158 


CO 


Benzyl 


H 


H 


H 


H 


574, 576 


159 


CO 2,6-DifluoroBenzyl 


H 


H 


H 


H 


610, 612 



(2S) -3-[4- 4-^:t*V-l, 3 
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ft-MD7^h* 1. 4 9ml, 2 5ml£?8£U n<oti 

■fciSft* K7-f 7*>f 7-T-fe h - h U;W^T^U Boc-Phe(4-N02)-0H 2 g 

.o mmmT,.wm®L, MffltGfa 1. 83g^«*^bti#fc 0 

MS(ESI MH+) : 225 
CHNO : C10H12N204 HC1 

xf|2 N^3^;i/^^*Ju^;u-4--hn7xr.;i/7 , 5-> 

521mg *^h7.t:KD77> 1 0 ml J: h ';xf-;i/7 ? ^> 5 5 4fil 

Oil&ig&fci&jBU *^Ts (Boc)20 4 8 0mg*mtc o 

l±fU 4WJ|jfLf;or«|xfjl/(15ml)ai 10.%* 

MS(ESI MH+) : 325 

CHNO : C15H20N206 1 

Xg3 (2S) -'2 3 ^;^^rJ/*;V»7^ - 3 - (4-7^7 

7x-;i/) 7°Dt:;t>^ ^fji/x7r;i/®^ 

> ^^;i/x7s7";i/ 6 4 8mg£x£7-;i/ 2.0ml»U 5% Pd/C 
1 5 Omg^Px.s **3§ffl»T ( ifSK) , 1 8B»g#bfco tyj 
>53a^e>ttfc'4>0*^U*y;i/*7A (^*tf>. :ffKx^;i/'; 4 : l-»2 
: 1) fcTMbift{b£f> 4 4 1mg$#& 0 
MS(ESI MH+) : 295 
CHNO: C15H22N204 

9 1. 
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M4 (2S) -2-M37?))/***/*i)Vtf^n'75>/-3-[4- (2, 
4 - *J**V - 1 , 3 - V fc K n^v^ »; > - 3 -.4 7 x t*d t^J-> 

X@3Tt#?>ftfc (2S) - 2 -i 3 ^t^S'*;!/^?^ ; - 3 - ( 
4-7^7i-jl/) rPtf^V^^Ux^^u 6 8 3mg*7-fe>-M; 
;u 2 0ml(c»U;fc©*>^;i/ 2— f V^>^y^>^x-h 4 12mg 
*jrai7 0kt?l 6RfH*x % 
*U 5.8 8mg*a6»*i:l/a#fco 

MS(ESI MH+) : 440 
CHNO : C23H25N306 

Xig 5 ( 2 S ) - 2 -H 3 ^Jl^^)l^-;VT 5 > - 3 - [ 4 - (1 - 
^;i/- 2 3 4-SWrV-l, 3-S?£ KD^\/'J>-3->f;i/) 7x-;i/ 

x@4Tt#^tife (2S) -2-S3 7*^;b^^*;i/^-;i/7'$y-3-[ 

4- (2, 4-iWrV-l, 3-^b h'D^V'U >- 3 7i^l/] 
7*D^>^ ^fM^rJl/ 1. OgW-^fMjl/ATU* 2 0 
mlfc$gfl¥U &K*U£A 3 7 8mgs 3-M*> 0. 2 8.4ml*in 

it i mmmnbtzo zimmwim-ju i o m 1 i^aafcfn?; 

i^iftL WifiH ffiilLIM 1. 0 4/gfcB 

MS(ESI MH+): 454 
CHNO: C24H27N306 

X^6 (2S) -2-7$.J-3-[4- 2, 4-^**7- 

1, 3-^t KD^v'J>-3-^;i/) 7i-ji/]7nW>i ^^;i/x^ 

9 2 
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X^g 5 "C$*> ftfc ( 2 S ) - 2 -% 3 7?M**s1])Vtf=.?vr $ J r 3 - [ 
4- (l-Xf-;i/-2, 3-ytKO;*^'J>-3-^;i/ 
) 7i-;i/]7D.WVi ^fMXr^V 5 0 0mg£4N tM^-^^-^rlf 
1 lml.Cj®S¥U ^T"lB$M#Lfco £jSfc&«EEi*i6U gift 

MS(ESI MH+) : 354 
CHNO : C19H19N304 HC1 

$mm i6i 

H2 2©fl»Jl 6 llZ7j<TWm&Ztlt%l : m-Ml& (7 7) T^Mib 

2~^DV-6-^.^Jl^mm 8 8. 2mg s 1- (3-V*?)V7K; 
-3-xf-;i/3t7;i/jl?s;>f ^ FH1 9 9. lmg N l-tKn*^ 
^> V Y u • 1 7jcfnt) 7 9. 1 m g^ h U ^)VT ^ > 1 0 7 1 

h (2S) -2-7^>-3-[4- (l-p<5 L ;i/-2 J 4-^drV-l, 3 

1 0 0 mgs ^DD^ * > 1 m 1 0*g<£t)£ 4 5 °CT-lJ&f # tfio £ 

MS(ESI MH+) : 506 
CHNO: C27H24N305G1 

fU&m 6 2 
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$®m 1 6 1 t?H 6 ftfc * ^;i/x* fJl/#:2 0mg , U ^ ^ A 1 jJtfDttl 

■2mgs rh7hKn77>lmli:*0. 2ml (DM<£Vti%&UH 1 B§F^» 

% (6. Omg) £f#fc 0 
MS(BSI MH+) : 492 
CHNO : C26H22N305C1 

H»J1 6 3, 16 6, 1 6 8, 1 7 0, 1 7 2, 1 7 4, 1 7 6 

&22®nfo*%mm^<tffl^*Mtz-m& (77) -z&zft*^ 

HJS09 1 6 1 £fi£lg#CD 2 P d - 6 -^;i/£I,#&0fr;b SrM-ft* 

*u *fjfcta*;iot?>K*fflv\ mrnwi 6 1 tratufcUTx §ftibiir«f«fc 

0 S 2 2 #^0 

H$i$|16 4, 1 6 5, 1 6 7, 1 6 9, 1 7 1, 1 7 3, 1 7 5 

m2 2(Dm^T^>mmm^7j<twM&^t^-^ (77) x^a-i^b^- 
tl©1§r$ 

1 6 2 ^t©X^&^£C^T*£$bfco H2 2#j$ 0 

7 7 

U2 2<DM&TZ$3m^t^&*MT%-&&- (77) T'^^tL^^ 
#J©£$ 

1 6 1 £j$xg+<£> 2 - £ d n - 6 -*?))&Mm8t(DiPt> & fc 2 , 6 -. 
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£2 2. 






mm 


Rl- 


R2- 


MSHtflHS 


1 6 1 


2-chloro-6-methylbenzoyl 


Me 


506 (MH+). 


1 6 2 


2-chloro-6-methylbenzoyl 


H 


492 (MH+) 


1 6 3 


2-chloro-6-triflubromethylbenzoyl 


Me 


560 (MH+) 


164 


2-chloro-6-trifluoroiethylbenzoyl 


H 


544 (MH-) 


1 6 5 


2-chloro-6-bromobenzoyl 


H 


556 (MH+) 


1 6 6 


2-chloro-6-bromobenzoyl 


Me 


570 (MH+) 


1 6 7 


2-chloro-6-f luorobenzoyl 


H 


496 (MH+) 


1 6 8 


2-chloro-6-fluorobenzoyl 


Me 


510 (MH+) 


1 6 9 


3, 5-dichloroisonicotinoyl 


H 


513 (MH+) 


1 7 0 


3, 5-dichloroisonicotinoyl 


Me 


527 (MH+) 


1 7 1 


2,6-dichloro-3-methylbenzoyl 


H 


526 (MH+) 


17 2 


2 , 6-dichloro-3-methylbeiizoyl 


Me 


540 (MH+) 


1 7 3 


2,4, 6-trichlorobenzoyl 


H 


546 (MH+) 


1 7 4 


2,4,6-trichlorobenzoyl 


Me 


560 (MH+) 


1 7 5 


2,6-dichloro-3-nitrobenzoyl 


H 


557 (MH+) 


1 7 6 


2,6-dichloro-3-nitrobenzoyl 


Me 


588 (M+NH4+) 


17 7 


2,6-di chloroc innamoy 1 


H 


538 (MH+) 



nmm i 7 8 mzvmt&m 1 7 8 t^tws^Mt ^tib-j^ (78) -cs 

mm 1 0 4 1 £ ftfe$i*|Sffl608 1 1 2 Ig4fcft^2-- h n . 

9 6 
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x^2 .2-^>p^;i/^-;i>3£©l»* 

MS(ESI MH+) : 541 
CHNO : C26H22C12N405 

mm 179 

mzbmumi i 9(^-rims*^-rsTiB-« (78) •c^ti^^i 

|lftx^;u£f|»J178i*Il£Tm^ ^SK0iJ1782:litt0XSSigs ci: 

MS(ESI MH+) : 555 
CHNO : C27H24C12N405 

^23(34bit^RiiTIB-^ (78) *®IiSt^§o. 
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H23 

a- nmmm (mh+) 

178 methyl 541 

179 ethyl 555 

fffiMl 8 0-1 8 9 

MM 4 5li 1 {ITfflVX »J4 5 £|q!ti<DI*i£*£fc©*K H»J l:OS6 
^cfcW^T^bfco J&* N i2 4WI>RK R2, R3, R 4 &TIE 
-jfi5* (79) ^©liS-efe^o 




(79) 



9 8 



WO 02/16329 



PCT/JP01/07039 



H24 

Rl- H2- R3- R4- MSH« (MH+) 

180 methoxy H H H 542 

181 H H H methyl 526 

182 chloro H H H 546 

183 H H chloro H 546 

184 H H methoxy H 542 

185 H trif luoromethyl H H 580 

186 methyl H H H 526 

187 H H H chloro 546 

188 H methoxy methoxy H 572 

189 H H fluoro H 530 



1 8 OCD^tlONMRx-^ : H-NMR(CDC13) (5=3.22-3.48 (2H, i) 3 3.83 
(3H, s), 3.93 (3H, s), 5.16-5.23 (1H, m) 3 7.16 (2H, d, J=7.8 Hz), 7.19- 
7.34 (6H, m), 7.44 (2H, d, J=8.7 Hz), 7.84 (1H, dd, J=2.4, 6.6 Hz) 



190 

& 2 sonmm 1 9 0 rat w-r stib-^ ( 8 0 ) t*^^^ 
m®mmn\z.mw$£*%tz>-'®c& (23) ^mMit-^ (3.2 

mg) ZttJ-fr ( 7 3|xl) t h;i/x> (2 2 4jil) (DU^^MMU 2M 

hU^f-;u^>u;i/^TvV^>©^^>^ (73fii) *mz.tz 0 3 0#M 

MS(ESI MH+) : 526 
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CHNO : C26H21C12N305 

mmi 91 

It 2 4 ®mmm l 8 3 tmtW&gZfi? (79 ) T^£tU{b£rt) 

(72.7 Dg) ^DD^> (10ml) ; £4 V^P/V-;!/ (0.2il) Ofi^ffli 
1- (3-^f;i/75;7Dtjl/) - 3 -x*-;i/;fr;i/5ft$M ^ h'il 
^t(26mg)£<J;tf 4-^X^;i/T^ y f'J ^>(26.2mg)^«ii#tfce 1 8B# 
EJfcJftC IN B^xf^fflWUfco 

> lint h u e/A-rsasu ffiiiifeo ^&ftfcfc©*jgEE?s#?nv 

MS(ESI MH+) : 588 
CHNO : C28H24C13N305 

I 

m 2 5<Df»J 1 9 2 .fc'ii*t1IS6*££r £Ti3-fc£ (80) T'3i£ti£{b£ 

HI 60jU60i.ll 1 1 £5s*gglg*£«HK5$ (3 7) t^ft^b^tl 
(12mg) (0.5ml) fcigffU v-f«78jSfc^U Wcfr*- 

)]y (0.04ml) &&n*.fco gi&fcT 7B#F^3 0#jfm £«£MEMU@lft 

MS(ESI MH+) : 597 
CHNO : C30H30C12N405 
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nmm 1 9 3-2 0 2 

mi 9 3~i 9 5 N 2 0 9 1 tmvxm 

ZBTs Sfcs 1 9 6-2 0 0, 2 0 2& N HJtfcll 9 2 hlHti<DI*§£ 

gT^figtfco H2 5£:fctt-SR K R2, R 3 f±T!3-)IS:i$ (8 0) * 
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5 



JdkM ri- 


R2- 


R3- 






methyl 


u 
n 


croc 
■ 020 


191 chloro 


isopropyl 


H 


588 


192 diethylamino 


methyl 


II 


597 


193 H 


ethyl 


H 


540 


194 H 


isopropyl 


11 


554 


195 methoxy 


ethyl 


H 


570 


196 dimethylamino 


methyl 


H 


569 


197 ethylamino 


methyl 


H 


569 


198 methylamino 


methyl 




555 


199 ethylmethylairuno methyl 


H 


583 


200 amino 


methyl 


H 


541 


201 chloro 


ethyl 


H 


574 


202 H 


methyl 


fluoro 


544 



HSfe$l 19 6 ©{b-^©NMR^— £ : ^-NMR (400 MHz, DMSO-d,) 6 2.94 (3H, m), 3. 
02 (1H, m), 3.22 (1H, m), 3.58 (3H, s), 3.70 (3H, s), 4.82 (1H, m), 7.18-7.47 (lflH, m) 
, 9.28 (1H, d). 15 C-UE (100 MHz, DMSO-ey 5 30.88 , 36.37, 40.75, 52.28, 53.66, 109.1 
7, 116.00, 116.22, 121.35, 128.32, 128.99, 129.88, 131.36, 131.79, 132.07, 135.35, 136 
.35, 137.21, 146.74, 150.37, 161.89, 163.99, 171.72. 

TfBsS (8 l) rm^h^h^o^ 

HJS^JlX^4T1#?>nfe^Ii (200mg){c^U */Z-Z-[ (9-7;i/:tl/-;M 

7z;]-l-i/{7V^*y>tl)l#>m. (274igK DIC(0. 
058ml)s HOAt(101igK NMP(2.5lnl)^V^r T^Wb^fr^feo 
xmZ 9- 7 M 1/ =.)]/* 3- j3JV#-)m<Dffi£ 
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MS(ESI MH+) : 504 
CHNO : C24H23C12N305 



H 




mmffl 2 0 5-2 0 6 
It 2 6©^W£***Sfe**£t3TiaHR5$ (8 2) ■-e££ft*fl:£4&l© 

&Tf3H&5$ (8 2) *0tmST-&3o 
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VyV 

0 1 



mm 

205 
206 



H2 6 

R- 

ethyl 
isopropyl 



MS^jfJfil (MH+) 

583 

597 



H»I2 0 7-2 0 8 

trnmoZ-UZmTfr-otzo i2 7m.5Rl> R 2 ttTi3-/i§5$ (8 
3) +©Sm*T$)So 




R1 
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mi 




mm 


Rl- 


. R2- 


MS| 


207 


-H 


methyl 


512 


208 


fluoro 


-H 


516 



m.2 8©»^2 o 9 fc^-rfi«yt*#i-5Tffi-jfts (84) x-mti^t 

-n#J©-nJ$y\ 3-chloro-2-nitrobenzpic acid©ftt>»2 tl-ethyl-4-nitro-l#-p 
yrazole-3-carboxylic acid§HW4 5X^1 CXfflVV 4 5 Mflfc© 
I*i£«©*>v ^iJl.X^6*5cJ;t>*7$^T^bfco ^\ a'2 8fc^ 
^> R liTia-^ ( 8 4 ) *©Sm*T«$. o 

«^J2 10 

m 2 8 ©fwj 210 izmtmmm^t §Ti3-fes (84) -c^ns^ 

£4&©£j#t±x 0 9fcT^fetifc^^tl*llWi:LTffiV\ HMH19 

2©xa^T^0fco gfe2 8fc*^aRttTIB-«5S; (8 4) 4>©M 
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28 



mm 



R- 



y&mm (mh+) 



209 



H 



530 



210 



methyl 



544 



mm 2 11 

TfBsS (8 5) H^Mih^(D^mt. WTCtotfr^feo ^1©« 
Ml lZ7fitm&&Ztjt%-1&& ( 2 3) -cmZti&ih&yt) (28.9 mg) £DM 
F (1ml) tiit, 1- (3-^9^7^y:rntvi/) -3-x^;u#;i/# 
^ FlSi (12.9 mg), 1 - b HP**/- 7 -Tlf^ W h (10 
.7mg) s &|£t KP^>;P^> (11.5 mg)*5ckOT-^^;i' ; E^*';> (9.1 

mg) ZtoZMWLtzo ££>^ l- (3-s^;i^y:/pt:;v) -3-x?- 
;i/^;^^-r ^ h'^M (11.7 mgk l -t Kp^>- 7 -Tif^w V VT'J 
-)l (8.2 mg), &^Yv^ri/)VT^> (9.5 mg), N-pWl^l/* <J > (10 
• 5mg) ^it^DMF (0.5 ml) £iD;l}f#U 2^fP^ £J»tt£iO;L 
*ftHbT^fe^^!liU gftfe* 14.8mgf#£o 
MS(ESI MH-) : 525 
CHNO : C25H20C12N405 




CI 



(85) 



1 0 6 
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n 2 9 <omm 2 1 2 t^t t&^t-r stkhbss (86) t?^n§fb 

igl (2S) -2- (t-7*b*i/jb;b#-;bT* /) -3- [4- (1- 

(2S) -2- (t-^h^^*;i/^;bT^y) -3 - [4- (^th*D^ 
>>^7^;i/) 7x-;H 7 , DK^->il3 0mgs l-*9-)]/$5*/)\/2 5mg s 
ffm (II) 2 7mg N > 'JiW4>4 0mg^7DD/*>4ml©*g 

ffofco assiftiet-c^fenfcgaE* 1 n h u t 

^m*T'», Mv^^i/>)A-ett II^SL (2S) - 2- (t-7* 
h^S/*;i/^-;i/T^V) -3- [4- 7i 

mt*?)]>-*9 ;-»)'?mmzzb£k\)tt{b^ (7mg) *^fco 

MS(ESI MH+) : 4 0 4 

H-NMR (DMS0-d6) <y 1.45 (9H, s), 3.15 (2H, d), 3.40 (3H, s), 3.70 (3H, 
s), 4.60 (1H, m), 5.00 .(IB, m), 5.85 (1H, d), 7.15 (2H, d), 7.20 (1H, d 
), 7.30 (2H, d) 

Xg2 (2S) -2- (2, 6-^7DD^>vV;U^O) -3- [4- 

(l-^;i/7^>;i/-3-f ;i/) 7xx;u] 7uv*>m ^;i/x7nt\>u© 

(2S) -2- (t-7*h^ri/*;i/^-;i/7^y) -3- [4- {1*-*?A' 
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6 2^ 2, 6-^^nD^>^MD7^f K3 4^1*«3 0^«H$U 
fco S«*^x^;i/T*«tx IN IgfnMTkm^-h'^ATK^rf 

Mwzntzo manPLcxn&LMfc&to (2 6mg) 

MS(ESI MH+) : 4 7 6 

H-NMR (CDC13) 5.3.30 (2H, br), 3.40 (3H,s), 3.75 (3H, s), 5.25 (1H, 
q), 5.85 (1H, d), 6.40 (1H, d) 7.15 (2H, d), 7.20-7.40 (6H, i) 

mmm2 13 

m2 9(Dmmm2 lst^rs&s^i-aTfB-K (8 6) -e&gMit 

(2S) - 2- (2, %-¥>7UU^yV4 )\s7*J) - 3- [4- 
H»#Lfco ^m^MnPLCT-WL^b^tl (3mg 

) £f#fco 

MS(ESI MH+) : 4 6 2 
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J*t2 9 

m r- immm (mh+) 

212 methyl ,476 

213 -H 462 

##091 2-£np-6->U7;i/#P^;i/gJi#ir 
3-^PD^>y h V7)l#V H 5 0 Omgtf h7t b*P77> 3ml® 

$11 2 4 4mg 

H-NMR (DMS0-d6) 6 7.68 (1H, t), 7.80 (1H, d), 7.88 (1H, d). 
MS (ESI, m/z) 223 (M-H)- 

3-7*D^DD^>i£>5 0 Omgs x h^t h*D77>3ml®?g£tJ£ 
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rh7t KD77>/x^;i/^>-g>Jg«l. 3mi£flD;tfco 2B$IHil#& 
iKi 3 17mg 

H-NMR (DMS0-d6) 5 7,40 (1H, t), 7.60 (1H, d), 7.70 (1H, d). 
MS (ESI, m/z) 233 (M-H)- 

%mm 21 A V C AMPI^ffitt (VCAM-l/a4/3 1^7 y -M ) 

>x ^ U > a4/? bT 5 £ i: tm h tlT ^ 4 1 h TffllS^JfflflStsyiir 

kat (ATCC TIB-152) OV(^l^©l|^*ia§r*'itl^H©i6*%SISbfco 

967x;KD^7D#-f£— 7*1/— b (Nunc Maxisorp) tf|$A (0.1M N 
aHC0 3 ^ pH 9.6) ?«lf«b bVCAM-1 (R&D systems) (500ng/ml) 
*100A«l/^.x;i/Jn^ 4 8 CT-I*'f V^i^-htfco *§£bT^&V^CAM-l 
iiPBST'l[ll^f^^J:(cJ;D|^V^co 7*ny7x-* (*H*8ai) 

&PBS^4tefc#fcbfc«fflr» (Hfe&B) 4l50#l/»7x)i4)n* N gStfll^ffl'f 
M^BcD^i^(3> PBST»lH]^^»bfeo 

JurkatJfBlliaS^I/^y'naSC^^-^^* (SIGMAs OTDMEMtDf^) T20& 
#W 10//g/mlOCalcein-AM (ffi^«) ^^tfDMEM4>T*37°a 30#|& BfBft: 
T-f YtZZtfcX bmjmist&s l&Gfflm (20mM HEPES, 0. 

1% BSA£MrDMEM) tWbfeo. 

.7*1/- h t^|S@MTWbfeS^©te©l»t)l*50/zliD^ 
£^8ttbfcJurkatjTO (4xl0 6 «/ml) ^SO^liD^. (lll&filOO/zl/'? 
x;i/) s ^ BtmfcT30^H-f >*^-hbfco (IKAMTS- 
4) ±T-800rpik 30g>|HHglU Mtt$ML%W£tZ>Zbk&*)< %&LX^ 
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&^*BIIIS*lftV>fco Wt?\/-h ] )-y- (Wallac 1420 ■ M10v)),?y 
;®^:485m, : 535m) . dClT?HI6iifc^9S*l±VCAM-lfc^U 

£#§Sft£iooxfc tfcR©a^©«ftc*ft*^iStt«iK0is^*%*«>x 50% 

£US0|J2 1.5 VCAMIBg?St£- (VCM-l/a4£7^7y^) 
-Y>5^U >a4/?7S:^LT^2.^i:«&tlT^St hB|ifflfl£ij 

«RPMI-8866©VCM-1^CD^$ IS^T L fc 0 

96^it;HO"? , >f £D#-f*— 7V— h (Nunc Maxisorp) ■ CgffiifcA (0.1M N 

aHC0 3 , pH 9.6) H^LtzU^ t hVCAM-1 (R&D systems) (500ng/il) 

*PBst?4^t:#»[bfcjis»«[ (mm) m^itim 

RPMI-8866«£DMEMX 2 U 10/zg/ml©Calcein-AM (In^H) 
tf^l/^vnK^-^U^Jfe (SIGMA, OTDMMW£) *T'37°a 30#|Hllf 
BffcT-f M?S j hfc «fc t)M«bm 4mM©MnCl 2 ^tf^ii 

« (20mM HEPES, 0.1% BSA^tfDMEM) fcg»«bfco 

m^WbfeRPMI-8866« (4x10 6 «/id1) 450#linit (S»§*l60/zl 
/«>x;i/) , M N Bj^fcT30#l!M>*a^-hb&^ 7*1/- h^M (IKA 
MTS-4) ±T«800rpim 30W^MU Efcfcfc#*|^**'c:i:fc<fc!), *S£b 
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x^tz^nrntm^o mt^-v y-y- (waiiac 1420 m^^^^ 

gj^S : 485im, 38ft?fc£ : 535nn) 0 Ci-Ct!^&nfc^6^JtH:YCAM-_lfc*g 
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3 0 VCAMlSffitt©illOSB* (IC50Hv nmol/L) 
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[ AttTfBHfeS ( 2 ) , ( 3 ) s ( 3 - 1 ) Xfct ( 3 - 2") rm^h,^>A(D 



u 2, 3ttzi±mt;umft7fr3c)m%tii± : %mm-z&%o a- (3-2.) 

, XttC(=0K S(=0) 2 , C(-R5)(-R6) N C(=C(R5)(R6)K C(=S), S(=0) s P(=0)(-0H 
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•J' 




N if 
c 0 
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ZZX\ RU R2x R3^ R4 N R5, R6> R7&f ft?ftlllb^&g&?T& J; <U * 

t;i/=j cfc^MT-^^^Tf-Ss t u -;vSTil^tifcfii7ji/n * 

1>*R 6 bTIf »M b T 4> X < s W&fc «t ■ D x £ 1 £ fc fi 2 fflCD» 

CH:**^ fi»7;i/^ fiftr;!/^--;^ ffi»7;i/*_;i/28k W 
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T>&&sk7)W)\&s \m.T)^=-)^s wcrti*-)^ wR?n>*ft& 

T&»m£l§K C(=0), C(=S), S(=0) N S(=0) 2N N(H)-C(=0k N(H)-C(=S)0 
^ (3-2) £^r«^ (A-l) (A-2) (1) ■£ 
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(A-l) (A- 2) 

2. A# N — jftj* (2) Xfct (3) T'll£ft3Sw;fHfr£*U Rk R2, R3 

x ri R5 N R6 N imzfozfont-zbgteixbxis Aoy>^ 

mRDWte (^4>£^pJ^£^t*&ji^) -ra&snfeffia 

$y;i//r-;i/S, t Kp^MSI^p^^ Aoy;i|7Jl/« ad 
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3 . Hlfi5£ ( 1 ) ^(343^T, 
B # h K d * ^>MXiiili7;P3 * ^ 

HKS (2) N (3) tHi^T, 

V, X#C(=0), S(=0) 2S C(-R5)(-R6)©^-rtl^T*^ti^a. 

U#C(=OK S(=0) 2V C(-R5)(-R6) s C(=C(R5)(R6)) > C(=S) N S(=0) , P(=0)(-0 

4. HRS (1) ^fc^l-^ 

-HteS (2) s (3) ^fcfcwt 

^^2IBS07x-;VT7->il^^fc{i^©g»{;fF^tda^o 

5. -Ate* (1) +fc;fe^Ts 

HRS (2) N (3) >ffc*V^ 
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V, X#C(=0) N S(=0) 2 , C(-R5)(-R6)W?ft#T*ll£tl3^ 
U#C(=0), S(=0) 2 , C(-R5.)(-R6); C(=C(R5)(R6)k C(=S), S(=0) , P(=0)(-0 
HK P(-H)(=0)Ot>rn^^^^nS^^II^2iB*S©7x-;i/7'7r:> 

6. A3&VTf33 (3-3) -pi*tLS^*]@ll3«©-7x-;i/r7X>83|#: 




(3-3) 



Arm, UMRl-R4p>tSl fcfcttafcEJ'bTfcSo ) 
7..AjJp\ TIBS; (3-4) ft3Uft (3-5)'-C*$tLSS5*®l!3«cp7x 




(3 _ 4 ) (3-5) 



(5fc*s Arms Rl~R4W>1<«lH^^§i:^l:T*fet)s Si (3-5) 
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■ 8. HfcS (1) ffUoWts 
AtK 5$ (3-4) T*m$fos. 

RiMmii/ST-sDs 

R 2 N R3.s R 4 &^ft^;Hlli;T*fc^&o zklilj^ nDy>I?' 

9. -fcS (1) +n D#TfS5£ (4-1) , (4-2), (4-3KXtt( 
4 -4) f^ti^^Ji 1 131©7 7^>l§##:^fc{i^©ll^{c: 

,R13 R13 R13 R13 




(4-1) 



(4-2) 



(4-3) 



(4-4) 
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